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Project Introduction

Traditional radiation hardened by process (RHBP) and radiation hardened by
design (RHBD) techniques have seen success in mitigating the effects of
radiation induced corruption, but are often cumbersome, slow and expensive.
Current RHBP hardening techniques include foundry processing methods which
take place at the manufacturing level such as the use of radiation resistant
device packaging, radiation doping, and one-time programmable
architectures. To date, RHBP approaches are often unavailable, prohibitively
expensive, or too far behind the state of the art for many designers, forcing
them to investigate RHBD techniques. RHBD design methods attempt to
mitigate the effects of radiation by integrating principles of redundancy, error
correction, and self-testing at multiple levels of the design, including the
physical layout of a system function, the programming of the device, and the
software running on the device. Traditional RHBD methods are often flawed
when implemented on modern FPGA devices due to unique device
architectures and supporting vendor CAD tools. Luna Innovations Incorporated
proposes to develop susceptibility metrics and innovative RHBD methods to
minimize the vulnerabilities of reprogrammable FPGAs in radiation prone
environments. Luna will combine these developments into Luna PAR, a
software program that optimizes designs for radiation hardening.
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